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ABSTRACT: 

PROBLEM TO BE SOLVED: To correctly detect the information on a spatial 
position of a shield machine by providing the shield machine with a plurality 
of prisms and an incline mater, and mounting automatic tracking type transits 
outside of the shield machine. 

SOLUTION: The laser beams emitted from automatic tracking-type transits 11, 
12 are reflected by prisms PI, P2 fixed to a rear end of a shield machine 100, 
and received by the transits 11, 12 to measure the relative three-dimensional 
coordinates of the prisms PI, P2, and the data is output to a computer 31. For 
example, an angle around a pitching shaft is measured by an incline meter 21 
mounted on the shield machine 100, and the data is output to the computer 31. 
The computer 31 operates the relative three-dimensional coordinates of an 
arbitrary position of the shield machine 100 with respect to a survey reference 
point of the total coordinate system, and the excavating and advancing 
direction D. Thereby the information on the spatial position of the shield 
machine 100 can be correctly detected. 
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[0033] *2«iftmiie> b v^mmmmii' 

xrAi 0 2fcisivai. £tt£g&fc:*ft.&TyXA 

PI. TUXAP2. T'JXAP3£0SSiS:ai^t'&^ 
k#T'£S. 

[0 034] v-^K«l 0 0<7)ffiK<0fta$rMiCk-r 
^v-;PH«So-*;i/ffiS^(=fcv^T. TUXAPIO 
ffl*tMH#7cffi&. 7* >J XA P 2 <0ffl*fWH&7EJSg. 
TDXAP 3c7)fflMWH»5ESg. MfZtlt> k v— ^ 

io h« i o o <mm^n&<mm± wihk 

ii. fSBJrc&Sk-rs. 

[0 03 5] Lfc**oT. Clix^cOik*^. 3>-hTi 
-^3 US. aiiMh^yy-yMl. 12. 13 

2. P3«fflitwz»:7csst=«^. ^mwkcom. 
mmmz*i?& *,-)v m i o o *>tts<aB<7>ffi*iWH 

&7cS&£gl3m>::k y-;UK«l 
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JBi^fcifc^-r i> 'J T/l^4 Afc.£?>£|g«ttBfiB8S: 

jEHK&iti-fsckan^s. *:»?h&a<&6. 
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^fHi^<oKHtcE«$^effiw^k nMwtcH 
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wmm^mi^mx'hh BmtiLXtz&vhtih ttt> 
tzjttt&ftZTJttfokmtcoii&tzmiZit&am 
«c (ryxA) k. hy*frwm<m®e?>wmmiz 
40 mie>ti& k k t>t amftizftS: mtLwammizfti- 

Bmmm%&(&%mmh7y*/yh) trntn 

ffl ( n : 3ta±<7ym.) istt. Z.ilt>nmmo*><r>2t&. 

mi ae* (7-uxap i > k^i agjs&ajeas 

B&tt(:ri»XAP2) km2BgSSffl^a5(g»ii 

jah5yj'» m 2) frt>%&mti,xm\i\ mim 
tmmnmistmftizLx . hy^mmcom&m 
£Mih2fflto®m.fmt:mm-?>mf8.t ix t xw 
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■* mmti m®m%® ( smmm h y y «y mm*m , %t?> smmm^mmtKOT. h y 
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Bmmms%& ( smmmh 7 y i/ -v hi n io **lt^4. 

&txss2 B^f* cry xap 2 ) 2 amrnm imm^m^^mm] 

(smmmbyyi' y m 2) a [01 ] *?^miiJBB®-t-;&s hy*A«B«tt 

^S3gg^ (t»jxap3 ) t^3Bg^gasa5 m^ta^^cm^^mTh^. 

^mmnzmismmwmimMi-mmb 1 iM3 j *^B^2iiijs»®T'*)S h y^mtm 

[0040]^^. ismmmiztiuxtt. iy*>v ifftowm 

wmtLx. v-^k»i oozmzmfxmwLt: 11-13 &mmmhyy=/vh (miBwmm 

xmMzvmzitwaztii'. ^maximm. 20 mm-m^mmm^) 

<r>vy*>vmm. mm. lumhy^miza^xm 2 1 ma ummsst) 

^t>ii& tVyZ-nsX-vyy-visys X'i>~?xi>£ 31 ny\?a.-9 
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